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Abstract

Abstract

Analytical quantitative studies focusing on health-related behaviours as

the final outcomes are scarce, especially in the field of Environmental Health.
They have mostly focused on behaviours as risk factors for disease and have

rarely dealt with determinants of such behaviours.

This study examines the relationship between socio-economic, psycho-
social, demographic, and environmental factors and Environmental Health
practices at the household level. It further explores, qualitatively, lay
perceptions of such practices and illnesses associated with them.

An analytical cross-sectional study, complemented by a qualitative
study, was the approach chosen for this purpose. Fieldwork took place in
Manhic;a,r a rural district in Southern Mozambique, from October 2002 to
November 2003. The cross-sectional study comprised the following data
collection methods: a socio-economic and demographic questionnaire, spot-
check observations, and a questionnaire on women’s autonomy covering 405
households, and structured observations covering 102 households. The
qualitative study comprised 12 focus group discussions (involving 134 people
in total) namely with mothers, grandmothers and fathers of children under 5,
and 25 semi-structured interviews with caretakers of children under 5.

Using factor analysis, three dimensions of wealth (characterising
households) and five autonomy constructs (characterising caretakers of children
under-5) served as the main predicting factors that the study sought to explore
in relation to Household Environmental Health (HHEH) practices. Other

predicting factors of interest were type and domain of water source, child’s age,

and caretaker’s age.
Prevalence of latrine ownership was high (95%), and so was soap

availability (86%). Sixty-two percent of households had access to water from
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taps (either private or public). However, hand-washing with soap was observed
on 6% of occasions after potential faecal contact, and children’s stools were
disposed of in the latrine on 6% of occasions after open defecation events.

In terms of access to hygiene and sanitation hardware, only caretaker’s
education predicted latrine ownership, and access to soap was associated with

caretaker’s education, caretaker’s exposure to information and socio-economic

status of the head of household.

With regards to hygiene and sanitation practices, there was no strong
evidence for the influence of any of the predicted factors on hand-washing.
Socio-economic status of the head of household and type of water source were
the only variables significantly associated with safe disposal of stools. Infants

under 1 and children between 2 and 5 years of age were the most likely to
contaminate the household environment with faeces.

Regarding mosquito deterrence practices, it was found that the
likelihood that children under 5 were protected by any deterrence method
increased with increased caretaker’s education and with caretakers decreased
proximity to maiden family. Use of traditional fumigation in the child’s
bedroom was associated with decreased accumulation of modern assets,
increased accumulation of traditional assets, and increased caretaker’s age.
Protecting children under 5 with commercially available products other than
bednets was associated with caretaker’s education and her financial
independence. Bednet use by children was predicted by increased head of
household socio-economic status, accumulation of modern assets, and
decreased proximity of caretaker to her maiden family.

It was also found that certain hygiene and sanitation practices are highly
clustered and that there are greater psychosocial connotations carried by
sanitation practices than by mosquito deterrence practices.

The qualitative study revealed that, from the study participants’
perspective, HHEH practices, in particular latrine possession status were

associated with the following factors: authority, social commitment, value for

self, self-reliance, self-organisation, and completeness. Good fortune was
4
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particularly related to bednet possession. Lack of initiative and modernism
were personal attributes viewed to be associated with both not having bednets
and not having latrines.

Through its detailed examination of the associations between individual
and household characteristics and behaviour outcomes this study makes an
original contribution to our understandiing of how risk and protective practices

are produced at household level. This is of interest to those who seek to

understand human behaviour from an academic perspective and to those who
seek to influence it in order to improve health outcomes. For example, the study
adds a contribution to HHEH behaviour change initiatives, especially those that
require criteria in order to carry out selective targeting of households according

to their social, economic, demographic, or environmental characteristics.
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Chapter 1

Chapter summary

Introductory chapter

Chapter 1

This chapter is organised in 2 sections. The first introduces the concepts

of Environmental Health and Household Environmental Health, and

culminates with a brief account of the organization of this thesis. The chapter

finalises with the study aims and objectives.

1.1 Introduction to the concept of HHEH

Despite the fact that the present epoch has witnessed great

improvements in child survival, mortality rates in children under-5 still

constitute a major global problem. In the year 2000 it was estimated that nearly

11 million children had died before reaching their 5% birthday, mostly due to

preventable health problems. Seventy-five percent of those deaths occurred in

Sub-Saharan Africa and South Asia (Black et al., 2003).

Table 1-1: Leading causes of death in children in developing countries

(2000-2003)

Rank Cause Numbers (000) % of all deaths

~J ON O = GO N =

Perinatal conditions 3 910
ARI 2027
Diarrhoeal diseases 1762
Malaria 853
Measles 395
HIV/AIDS 321
Injuries 305
Other causes 1022
Total 10 263

Source: WHQO, 2005

37
19
17
8
4
3
3

10
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According to recent global estimates (Table 1-1), malaria and diarrhoea
together account for 2.6 million (25%) of under-5 deaths in developing countries
(WHO, 2005). These 2 diseases have in common that environmental conditions
surrounding the child, in particular at household level, can play an important
role in promoting or interrupting transmission. This brings to discussion the

concept of Environmental Health (EH).

“The links between environment and health are intuitive to all

of us” (Cairncross & Kolsky, 2001)

Over 20 definitions of EH have been found in the literature. While some
definitions treat Environmental Health as a discipline, others look at it as an

approach, and yet others as a mere state of affairs concerning individuals and

their communities. Despite there yet not being agreement in the definition of
the concept, in characterizing EH, most scholars converge in the view that it
encloses risks to health in the household, workplace and outdoor environments

(Cairncross & Kolsky, 2001). Two of the most thorough currently used

definitions are given below:

“Environmental Health comprises those aspects of human
health, including quality of life, that are determined by
interactions with physical, chemical, biological and social
factors in the environment. It also refers to the theory and
practice of assessing, correcting, controlling and preventing
those factors in the environment that may adversely affect the

health of present and future generations”. (World Health

Organization)

“Environmental Health is the professional practice of
improving and preserving residential and industrial hygienic
environments and housing for individuals and communities,
and improving and preserving public health and allied matters

including the control and management of the total

environmental and ecological balance by educating processes

20
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and enforcement of statutory provisions by the application of

preventive science and practice”. (Institute of Environmental

Health - Australia)

The above definitions represent two issues. The first is with respect to
health risks to humans, associated with exposures to precursors found in the

environment. The precursors range widely from physical or chemical agents

(e.g., particles of smoke), to biological (e.g., viruses, bacteria, protozoa,
helminths). The second issue is regarding behavioural environmental
interventions to reduce exposure. Such interventions tend to maximise health
gains by creating or reinforcing environmental barriers to the above-mentioned
precursors, in contrast with clinical or nutrition interventions.

This study is particularly concerned with the aspect of the definition

regarding assessing factors in the environment that may adversely affect the
health of present generations. In particular, the study focuses on practices and
conditions relating to interactions between men and the environment, which in
turn affect children’s exposure to particular hazards (e.g., mosquito bites and
contact with faecal material) and hence their health in terms of risks to
diarrhoeal disease or malaria. By documenting such practices or conditions, the
study contributes towards the recognition of important risks expressed in the
form of behaviour, which may be shaped by contextual social, economic and
cultural factors.

Despite there being inventories of EH risks, which include accidents,
unsafe housing, and contamination of air, water or food with physical, chemical
or biological agents (Cairncross & Kolsky, 2001; Priiss-Ustiin et al., 2003;
Satterthwaite et al., 1996; UNEP, 2002), the existing definitions do not clearly set
boundaries to the concept. Nonetheless, there have been attempts to classify the
different risks considered environmental, mostly for practical reasons. For
example, to assist in the rational development of health policies (Priiss-Ustiin et

al., 2003; UNEP, 2002). These classifications may shed some light into attempts

to identifying what is currently considered a component of EH and what is not.
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When referring to the environmental burden of disease, WHO considers
2 categories of environmental risk factors: “specific agents” and “media
carrying the hazards” (posed by those agents) (Priiss-Ustiin et al., 2003).
“Media” include water resources, food, agricultural environments, and indoor
and outdoor air. Examples of “agents” are chemical substances, noise, and
radiation (Priiss-Ustiin et al., 2003). The authors recognized some level of
ambiguity in this classification by stating that media and individual risk factors
may overlap (Priiss-Ustiin et al.,, 2003). Priiss-Ustiin and colleagues (2003)
added one type of hazards to their classification: behavioural risk factors, but
they cannot be separated from the other risk factors. For example, the risk of

accidents requires contributions of specific behaviour risk factors, so do risks

from vectors, and chemical, microbiological and physical hazards. In the same

way behaviours can reduce or impede the risk factors’ impacts on health.
Another way environmental risks have been categorised has been
according to the nature of the hazard they represent, namely accidents, vectors,
and chemical, microbiological, and physical hazards (Priiss-Ustiin et al., 2003).
A classification of environmental risks into 2 broad categories, namely
“traditional” and “modern” gave an idea of how broad a scope environmental
health can cover (UNEP, 2002). Traditional environmental threats to human
health often arise from or are aggravated by lack of development and include
biologically contaminated water, poor sanitation, indoor smoke, disease vectors
such as mosquitoes, poor hygiene, and unsafe waste disposal (UNEP, 2002).
Modern hazards, which result from unsustainable patterns of development,
comprise climate change, ozone layer depletion, pollution of air, water, and soil
due to unsafe handling of chemicals and inadequate solid and waste
management. Again this classification has ambiguities, for example it is not
clear what differentiates the mentioned “traditional” waste disposal from
“modern” inadequate waste management. Perhaps the authors meant to

differentiate between waste management from industry and household-level

waste disposal.
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The “traditional” environmental risks, often with immediate health
impacts (Satterthwaite et al., 1996), were considered the primary factors
underling the current health problems in the majority of the world’s population
(UNEP, 2002). As can be seen from the examples given above, which illustrate
the distinction between traditional and modern hazards, most “traditional”
risks can occur at the level of the household. Indeed, it has been calculated that
in the less developed regions, 30% of the burden of disease could be averted by
improvements in the environment at household level (World Bank, 1993).
However, the “modern” environmental risks, or, as put by Satterthwaite and
colleagues, the environmental concerns of the wealthier inhabitants (i.e., those
living in Europe, North American, and Japan), have been those dominating the

discussions on EH issues (Satterthwaite et al., 1996).

As demonstrated with the above examples, characterization of
constituents of EH has been a complex endeavour. The fact that the effects of
environmental exposures on health depend on interactions with the social
settings in which the exposures occur, technology, and individual behaviours
(Ezzati et al., 2005; Priiss-Ustiin et al., 2003) further complicates it.

Cairncross and Kolsky (2001), who focused on “traditional” EH
variables, have identified major components of EH interventions. According to
these authors EH interventions are activities or environmental services targeted
at households and communities, which endow them with hazard-free natural
and built environments (Cairncross & Kolsky, 2001). The following were
examples given by the same authors:

*  Excreta disposal

»  Water supply

*  Hygilene

»  Air pollution control

*»  Vector control

*  Food safety

*  Solid and clinical waste management

= Water drainage
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»  Wastewater management and use

*  Road safety management

Cairncross and colleagues (1996) distinguished the transmission of EH-
related infectious diseases within the domestic domain from that within the

public domain. These domains have also been referred to as the private and the
community domain respectively (EHP, 1999). The domestic domain refers to the
areas normally occupied by and under the control of the household (Cairncross
et al., 1996). Behaviours within this domain are actions that individuals or
families put in place, such as washing hands (EHP, 1999). The public domain
comprises areas beyond the control of single households, namely schools,

workplaces, trading and recreational areas, streets and fields (Cairncross et al.,

1996). Public domain practices are therefore collective actions that call for
people to work together, for example the use and maintenance of public water
sources (EHP, 1999). From the type of public domain practices above
exemplified, it can also be said that public domain practices are likely to
entirely depend on services provision, be it public or private (e.g., public
provision and maintenance of water supply or public latrines, and refuse
collection).

Practices carried out and resources used within the domestic domain
were of most interest, therefore the household was the social unit that served as

the focal point of data collection and analysis in the present study.

To the author’s knowledge, Household Environmental Health (HHEH)
has not been defined. Using the body of knowledge above presented with
regards to a definition of EH and its components, in the context of the present
research, HHEH refers to environmental hazards within the domestic domain
and the likely contributions of technology, behaviours and social components to
the modification (enhancement or hindering) of the health impact of those
hazards. Part of those technological and behavioural components at the HH
level, mainly hygiene, have been considered and classified in 5 clusters, as can

be seen from Table 1-2 (Boot & Cairncross, 1993).
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Table 1-2: Hygiene clusters and their elements in the context of
HHEH

Disposal of human faeces

e Choice of place for defecation

¢ (leaning and maintenance of toilet

e Disposal of children’s faeces

e Analcleansing practices

e Disposal of faeces, cleansing materials, and children’s
clothes soiled with faeces

Hand-washing after handlin

Use and protection of water
¢ Choice of water source
e Water collection and transport
@
@

faeces

Water handling in the home
Water storage and treatment
Wastewater dis
Personal hygiene

e Washing of hands, body and face

e Hygiene after defecation
e Washing and use of clothes

Choice of hand-washing facilities
Food hygiene

e Hand-washing

e Cleanliness of preparation area, work-top, cooking utensils,

and eating utensils

e Use of safe water

e Washing of raw foods

e Placement and protection of stored food

e Storage of eating/kitchen utensils
Domestic and environmental hygiene

e Wiping of surfaces

e Sweeping of floors/yards

e Control and avoidance of insect vectors
e Control/corralling of animals
®
®

nosal

Safe disposal of animal faeces
Solid waste disposal
Wastewater management

Source: Boot and Cairncross (1993)

Young children in rural Africa spend most of their time in the home or in
the vicinities. Therefore they are likely to be constantly exposed to
environmental health hazards at household level, which means that they are
also likely to benefit highly from actions towards prevention of such hazards.

In many parts of Africa there are activities that rest almost entirely

within the hands of women, as a reflection of a clearly defined sexual division

of labour (e.g., Katcha & Watts, 2002). Households tend to be the primary loci of
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activity for women in such settings. Opportunities to carry out household level
preventive behaviours beneficial to young children are likely coincide with
such activities, which include bathing, feeding, and supervising children,
putting children to bed, food preparation, dishwashing, laundering, cleaning
the house, sweeping the yard, water collection, storing, and handling, and
livestock management. Indeed in some settings, e.g., Pakistan, women are
recognised as the family health providers (e.g.,, Halvorson, 2004). Therefore
emphasis on the female caretaker is crucial in the study of HHEH practices, and

hence the primary participants in studies understanding behaviour related to
child and family health in general and HHEH in particular.
In health terms, the focus of this study is malaria and diarrhoeal disease

in children under 5. As can be seen from Table 1-2, a range of HHEH practices

has been identified which could be relevant to either of these health problems.
The different facets that these practices might take at the household level are
not fully known due to contextual particularities of behaviours. Therefore
quantification of patterns of these risk and protective practices across different
settings continues to be important.

Further, there is little understanding of what influences people to engage
in different forms of HHEH practices. Hence exploring factors associated with
the variations in the patterns of behaviours across individuals, households and

communities is also crucial.

1.2 Aims and objectives

1. 2.1 Aims of the study

The study aims firstly to establish a quantitative inventory of risk and
protective environmental health practices within the study population related

to childhood malaria and infectious diarrhoea, and secondly to contribute to the
understanding of the relationship between wealth and female social status

variables and Environmental Health behaviour outcomes.
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1. 2. 2 Specific objectives

»  Determine the prevalence of relative patterns of practices identified
from the literature as being associated with the risk or prevention of
infectious diarrhoea and malaria in children under-5.

*» Investigate quantitatively associations between household wealth

and caretaker’s social, economic, demographic characteristics and

risk or preventive Household Environmental Health practices.
» To raise post-hoc hypotheses of mechanisms through which factors

operate in the production of the behaviours of interest.

» Investigate lay perceptions diarrhoea and malaria aetiology and

social values attributed to HHEH practices.

The 2 chapters that follow engage in a critical review of the literature,
which leads to the study’s conceptual framework, and forms a theoretical basis

to address the above research problems.

The thesis is organised in 9 further chapters. Following the literature
review on chapters 2 and 3, the 4% chapter is devoted to the study methods.
Quantitative results are presented in chapters 5 through 9. A qualitative
examination of lay perceptions of HHEH is given in chapter 10. The thesis
culminates with the general discussion, conclusion, and implications, presented

in chapter 11.
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Chapter 2 A review of household environmental
health practices suggested to be linked
to diarrhoeal disease and malaria

Chapter summary

In this chapter, a literature review is presented which sets out the
justification for the choice of behaviour outcomes for the study, provided that

diarrhoeal disease and malaria are the health problems of concern to this study.

The chapter is sub-divided into 3 parts. The first two review the literature on
infectious diarrhoeal diseases and malaria, respectively, describing the scale of
these health problems and critically addressing the existing and suggestive
evidence regarding the important links between each of these health problems
and key EH behaviours. The concluding section selects the HHEH practices to
be chosen for further investigation, on the grounds that they are strongly

suggested effective interventions for the control of either diarrhoeal disease or

malaria.

2.1 Diarrhoeal diseases

2.1.1 Scale and burden of the problem

Diarrhoea is a symptom common to a number of infections caused by a
wide range of bacterial, viral, and protozoan pathogens, (Table 2-2). It is
characterized by the purging of loose stools at a higher frequency than normal
(at least 3 times within a period of 24 hours) (Chin, 2000). Diarrhoea is often
accompanied by or results in other clinical signs and symptoms such as

vomiting, fever, dehydration and electrolyte disturbances (Chin, 2000).
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Diarrhoea contributes to increased susceptibility to other infections and
malnutrition, and at the same time the latter health problem contributes to the
aggravation of diarrhoea and its consequences. Long term repercussions of
diarrhoea include impaired physical growth and cognitive development
(Guerrant et al., 1999).

By the 1980s diarrhoeal diseases had been recognised as a leading cause
of morbidity and mortality among children under 5 in the least developed
countries (Snyder & Merson, 1982). Although diarrhoeal diseases continue to be
among the biggest causes of mortality, having killed over 2 million children
under-5 in 2000 (Kosek et al., 2003), the mortality figures have recently been on
the decrease (Table 2-1).

Table 2-1: Estimated number of deaths per year due to diarrhoeal disease in
children under 5 years of age over the last 5 decades

Reference Period analysed Global mortality
estimate (million)

Snyder & Merson (1982) 1954-1979 4.6

Bern et al. (1992) 1978-1990 3.0

Kosek et al. !20032 1990-2000 2.5

Around 4 billion cases of diarrhoea occur yearly (Priiss et al., 2002).

Estimates from the 1990s were indicative of a global median incidence of 2.6
episodes per child under-5 per year (Bern et al., 1992), a figure that did not

differ much from the estimate of 3.0 episodes/child-year, which had been made
10 years earlier (Snyder & Merson, 1982). The most recent systematic review
assessing diarrhoeal disease morbidity showed a median incidence of 3.2
episodes per child-year, from 1992 to 2000 (Kosek et al., 2003). Therefore
diarrhoeal disease morbidity seems to have been unchanged over the last 4
decades.

Both for the mortality and morbidity estimates above presented, the
latter 2 studies (Bern et al., 1992; Kosek et al.,, 2003) followed Synder and
Merson’s methods (1982), but the sources of information were not entirely

similar across the three studies, mainly because it is expected that more data
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became available over the years. For example the latest study used stricter
inclusion criteria (Kosek et al., 2003), the countries included varied from study
to study, and while verbal autopsies were used in the most recent studies (Bern
et al., 1992; Kosek et al., 2003), the first study made use of certified medical
autopsies (Snyder & Merson, 1982). However the authors defended that their

estimates were reliable, as comparisons with other analyses that had used

different methodological approaches reached similar results (Bern et al., 1992;

Kosek et al.,, 2003), and other critics agree that the trends found were

remarkable and could not have been entirely attributed to methodological
matters (e.g., Parashar et al., 2003; Victora et al., 2000).
Case management improvement, especially through the implementation

of ORT (oral rehydration therapy) as part of diarrhoeal disease control

programs in certain developing countries is thought to have contributed to the
overall declines in diarrhoeal disease mortality (Victora et al., 2000). Although
evidence exists for the efficacy of ORT, with an overall failure rate of only 4%
under experimental conditions (Gavin et al., 1996), there is not much solid
evidence demonstrating ORT effectiveness, ie., the impact on diarrhoea
mortality in project implementation settings. An example of the scarce attempts
to analyse this matter comes from a 13 year-long follow-up study in
Bangladesh, one of the countries then considered as leading the way in
implementation of ORT promotion initiatives (Behrens, 1993). The study found
a significant increase in acute watery diarrhoea mortality in infants (Fauveau et
al.,, 1992), having the authors pointed to incorrect use and failure to reach scale
in adoption rates due to complexities in program implementation.

The relationship between ORT implementation and reduced diarrhoea
mortality has been reviewed from 4 country case studies, namely Brazil,
Philippines, Egypt, and Mexico (Victora et al., 2000). Scarcity of data impaired
the review results. Despite this, all 4 countries registered declines in the deaths

attributable to diarrhoea, but only the data from Brazil and Egypt could suggest
an important impact of ORT on mortality attributable to diarrhoea (Victora et

al., 2000). In Mexico, improved water and sanitation were better predictors in
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the diarrhoea disease mortality decline. In the Philippines no associations were
found between ORT use rates and the observed diarrhoea mortality decline. In
Brazil, other factors namely improved water supply, vaccine coverage,
breastfeeding rates and nutritional status accounted for only a fraction of that
mortality decline, having the rest been attributable to ORT. In Egypt, there were

changes in water supply and sanitation but the analysis did not prove that these
factors were as important as ORT. With these results the authors made a strong
case for the importance of ORT, but results should be interpreted with caution
because they cannot guarantee causality (Victora et al., 2000).

In any case, it is difficult to interrupt diarrhoeal disease transmission
through case management alone and thus the overall picture of mortality is

unlikely to have improved. On the other hand, conceivably it is possible that

ORT affords shorter episodes, therefore limiting the time for children to be
infective to others and the time losing nutrients, which on the long run could
translate into lower morbidity. Despite this reasoning, what underlied the
undertaking to attain 80% ORT coverage by 1995 was mortality reduction
(Victora et al., 2000), not morbidity, and no empirical account was found
regarding the impact of ORT on morbidity.

It is difficult to achieve remarkable reductions in diarrhoeal disease
morbidity without addressing preventive approaches, a point that has been
brought to the attention of health professionals as early as the late 1970’s (Chen,

1978), when the emphasis on Primary Health Care-delivered case management

interventions, such as ORT, was at its pinnacle.

2.1. 2 Diarrhoeal disease in Mozambique

The latest DHS in Mozambique revealed an overall diarrhoeal disease

prevalence of 14% among children under 5 (with a recall period of 2 weeks

preceding the survey) (INE et al., 2005). In 1997 the prevalence had been 21%
(Gaspar et al., 1998), suggesting that there has been a decline in the prevalence

over the years. When stratified by age group, the highest prevalences (23% to

26%) were registered among children between 6 months and 2 years of age,
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which is concordant to the global estimates that children between 4 months and
2 years old are those most at risk (Parashar et al., 2003).

In terms of interventions with preventive potential, the most notable and
reported has been the national low-cost sanitation program, which began in
1985, initially covering peri-urban areas but later on extending to rural areas

(Colin, 2002). This program had its peak of activity in the 1990’s and focused
primarily on production and selling of latrine slabs. A hygiene promotion
component was incorporated, focusing on hand-washing, water management,
waste disposal, and latrine use (Colin, 2002). By 1999, sanitation coverage was

estimated at 39% (71% urban and 26% rural) (UN, 2000). No evaluation took

place to assess the impact on diarrhoea.
A renewed Rural and Peri-Urban Sanitation Strategy envisaged that 50%

of rural and peri-urban populations would have adopted improved hygiene
practices by 2003 and 75-100% by 2010 (UN, 2000). Although it is widely
reported that in Mozambique the majority of population uses unsafe water and
engage in poor hygiene and sanitation practices, giving rise to high prevalences
of diarrhoea disease (e.g., MPF & UNICEF, 1996; UN, 2000), there have not been
published reports clearly quantifying hygiene and sanitation practices in
Mozambican communities.

With regards to efforts specific to childhood diarrhoeal diseases, the
current strategy of the National Program for the Control of Diarrhoeal Diseases

is solely focused on distribution of ORS sachets, encouragement of preparation
and use of home-made rehydration solutions, and instructions for mothers and

caretakers to increase liquid ingestion and continue feeding children during

episodes of diarrhoea (INE et al., 2005).

2.1.3 Transmission of infectious diarrhoea and implications for

HHEH behaviour

Though diarrhoeal diseases are caused by a range of taxonomically

diverse pathogens (Table 2-2), for many of them humans are the principal
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reservoirs (Feachem, 1984), and they have all been identified in faecal
specimens from humans. Animals are also important reservoirs for a number of
those pathogens, for example Campylobacter jejuni, Salmonella spp., and Yersinia
entrocolitica (Feachem, 1984). Therefore the presence of faeces, particularly of
humans, in the environment holds potential to be the common ground of

transmission of all infectious diarrhoeas.

Table 2-2: Classification of diarrhoeal diseases according to their pathogenic agents

Type of organism | Infection designation Infectious agent
causing infection

Protozoa Amoebiasis/ Amoebic dysentery | Entamoeba histolytica
Balantidiasis Balantidium coli
Cryptosporidiosis Cryptosporidium parvum
Cyclospora diarrhoea Cyclospora cayetanensis
Giardiasis Giardia lamblia

Viruses Rotavirus diarrhoea/ Rotaviral Rotavirus
enteritis

Bacteria Campylobacter enteritis Campylobacter jejuni; C,

Coli

Vibrio cholerae

Escherichia coli

Salmonella enterica

Shigella dysenteriae; S.
Sonnei

Yersinia pseudotuberculosis;
Y. Enterocolitica

Cholera
E. coli diarrhoea
Salmonellosis

Shigellosis

Yersinosis

Sources: (Cairncross & Feachem, 1993; Chin, 2000)

Faecal-oral transmission comprises all means through which faecal

material coming from one individual enters the mouth of another.

The F-diagram (Figure 2-1), summarises the possible pathways of the
faecal-oral transmission and the scenarios where such pathways may occur are
given as follows.

Open defecation may result in faecal contamination of nearby surface
water, which in turn can be used for domestic purposes. As a result, people face
the risk of becoming infected by drinking or washing utensils and foods in such
water. Faeces in the fields can contaminate crops, which when ingested offer the

potential of infection. Children can also directly ingest faeces lying on the
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ground, and passers-by can carry faecal matter from the fields to domestic areas
through their feet.

Flies constitute vectors of contamination of food with faecal organisms
that they pick up from landing on faeces, either through mechanical contact or
through swallowing the pathogens and regurgitating them subsequently on

food. Shigella is transmitted to a significant extent by Musca domestica (domestic

flies) (Curtis, 1991).

Fingers also act as effective vectors, carrying pathogens from faeces
during anal cleansing and passing them to food, utensils or objects which are
eventually touched by, and end up in the mouths of, other people and these
people become new hosts for the pathogens. Hands can constitute an important
mechanism of transmission through direct person-to-person contact (e.g.,

caretaker-to-child or child-to-child).

The above examples of scenarios where each pathway can occur suggest
that most of the transmission risks, especially for children, can occur in the

domestic domain, as defined by Cairncross and colleagues (1996).

Figure 2-1: The “F-Diagram”: Major routes through which faecal-
oral transmission of diarrhoeal disease pathogens can occur.

N,
S
@

Source: Wagner & Lanoix (1958)
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The conceptualisation presented by the F-diagram does not take into
account what happens if one ingests one’s own faecal material. This is
particularly important for children, as their faeces are considered the most
dangerous because they are more frequently infected and likely to have higher
concentrations of pathogens compared to adults (V. Curtis, personal

communication), and it is the faeces of children that have most frequently been
found in the environment (WHO, 1993). At the same time, small children are
the ones most at risk of contracting such infections. Women'’s behaviours are
usually of concern as major routes to infection because as children’s caretakers
they are likely to come into contact with children’s faeces and spread them

around the home more often.

Lanata and colleagues developed an argument to address the question
on whether it is worth worrying about children getting sick from ingesting their
own faecal material (Lanata et al., 1998). They held that a susceptible child could
only acquire diarrhoea from her own faeces if experiencing a subclinical
infection of an organism to which she had not acquired immunity (Lanata et al.,
1998). This case has been experimentally proven to be rare (Lanata et al., 1998,
citing Levine 1981). Another possibility was that the child would be passing,
through her faeces, an organism to which she had immunity, in which case she
would not be at risk of diarrhoea. Alternatively, the child would be already
experiencing diarrhoea, meaning that ingesting her own faeces would not pose
the risk of re-infection. This led to the conclusion that a child is not likely to
acquire diarrhoea from her own faeces, but from direct contact from faeces of
other children living in the same house because these often defecate on the floor
in the same areas where small children play (in the context of Lima), but also
from indirect contact with adults” faeces through unwashed adults’ hands and
food handled by these adults (Lanata et al., 1998). These authors disregarded the
role of faeces from households other than the susceptible child’s because they
held that in Lima, which is a dry setting, such faeces were not likely to be

washed away beyond their own households’ boundaries. Such would not be

the case in rural, tropical Africa. Contamination of the domestic environment
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with children’s faeces was therefore thought important in this setting because
(i) there was the likelihood of finding HH with more than 1 child, and (ii) faeces
could be expected to be washed away from house to house by the rains.

The diagram provides a rational basis for the elaboration of a checklist of
possible interventions, which can take place at the household level. Amongst
them are primary barriers, which inhibit faecal pathogens’ escape to the
environment (Curtis et al, 2000), and secondary barriers, which target

pathogens that are already in the environment on the way to reaching new

hosts (Curtis et al., 2000). The following is a list of such barriers:

» Safe excreta disposal (in latrines, or by burying, and keeping
domestic grounds free from faecal material including animals’ by
sweeping)

»  Washing hands with soap after contact with faeces and before
eating, preparing food or feeding children

= Consumption of water free from faecal contamination (point of use
water treatment, protection of water sources and storage vessels)

» Quantities of water sufficient to carry out hygiene practices (e.g.,
washing hands with soap, and thorough washing of eating and
drinking utensils)

»  Food hygiene (washing raw food, eating cooked or reheated food,
safe food storage, washing hands before handling food)

* Fly management and control (covering the latrine pit, covering

food, physical and chemical elimination of flies)

Despite there being numerous interventions capable of targeting
biologically-plausible routes of diarrhoea transmission, there is more evidence
favouring the effectiveness of some strategies, compared to no evidence for the

remaining. Evidence, from the epidemiological perspective, for the protective

effect of interventions aimed at interrupting diarrhoeal disease transmission is

discussed as follows.
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Excreta disposal: Toilets and latrines offer a physical barrier between
faeces and the environment, thereby interrupting the routes that transmit
diarrhoeal disease pathogens to humans through fluids and fields. Certain
sanitation technologies, for example flush toilets and VIP latrines, can decrease
contamination of the environment through ftlies.

Esrey and colleagues, who carried out a review of 144 studies on the

impact of different components of improvements in water and sanitation on
diarrhoeal disease morbidity, identified 11 studies that had focused on
sanitation, which together revealed a median reduction of 22% in diarrhoeal
disease morbidity. Singling out the more rigorous studies (5 studies) improved

the reduction to 36% (Esrey et al., 1991).
The latest systematic review by Fewtrell et al. (2005) also produced a

median estimate of the effect of interventions to reduce diarrhoeal disease
through improvements in sanitation facilities. The results, based on only two

studies from the Philippines and Botswana, one of which was of poor quality,

gave a pooled relative risk of 0.68 (0.53-0.87), or 32% (47-13%) reduction in the
risk of disease (Fewtrell et al., 2005). Despite the fact that one of these studies

had included promotion of safe disposal of faeces in the hygiene education that

accompanied the latrine installation program (Daniels et al., 1990), none of the
above studies directly measured faecal contamination of the domestic

environment or stool disposal behaviours. Mere installation of a latrine may not
necessarily translate in reduction of risk to diarrhoea in children in the
household. For instance, latrine ownership was not shown to be associated with
diarrhoea in a case-control study from Nicaragua (Gorter 1991).

In addition, a number of non-intervention studies (case-control studies)
investigated the link between stool disposal practices and diarrhoea disease
outcomes. Ghosh reported that indiscriminate disposal of children’s stools was
associated with diarrhoea in West Bengal (OR 1.99, CI 0.97- 4.08) (Ghosh et al.,
1997). In Bangladesh, more cases (86%) than controls (36%) of diarrhoeal

disease were found in households where children were observed performing
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open defecation in or around the house (Clemens & Stanton, 1987). Reported
unsanitary disposal of children’s faeces was associated with 34% increase in risk
of diarrhoea (OR 1.34) in the Philippines (Baltazar & Solon, 1989). A study in
Burkina Faso found that reported unsafe disposal of children’s stools (not in the

latrine) was associated with 50% increase in the risk of hospitalisation due to

diarrhoea (OR 1.5 CI 1.09- 2.06).

The above case-control studies were of use to demonstrate the
importance of safe stool disposal behaviour in the prevention of diarrhoea
besides the mere improvement of sanitation facilities. However, as has been
criticised by Curtis (1998) case-control studies have the problem of
confounding. They cannot control for factors such as caretaker’s general
attitude to hygiene, which might be the key factor explaining both child’s
diarrhoea status and hygiene practices. Notwithstanding this weakness, case-
control studies on risk factors for diarrhoea disease have been said to produce
valid estimates of effect and in case the estimates cannot be conclusive they
offer good suggestive evidence (Baltazar et al., 1988).

Despite the small number of intervention studies and the problems that
case-control studies cannot address, Fewtrell’'s and Esrey’s reviews of
intervention studies are concordant and, together with the non-intervention
studies, point to a positive association between improvements in sanitation and

reduction of diarrhoeal disease.

Hand-washing: Hand-washing with soap after potential faecal contact
(e.g., anal cleansing) interrupts the route of faecal contamination through food

and direct person-to-person contact.

There have been a large number of observational and a few intervention
studies to test the impact of hand-washing. Huttly et al (1997) calculated that
hand-washing was associated with 35% median reduction in diarrhoea

incidence from o studies from USA, Burma, Bangladesh, India, and Indonesia.

A recent meta-analysis included 7 intervention and 10 observational studies, of

which 10 were set In Asia, 3 in Africa, 2 in Latin America, 1 in the USA and 1 in
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Australia. None of the intervention studies were RCTs. Taking into account the
intervention studies, this analysis showed that hand-washing with soap
reduced the risk of diarrhoea by 47% (24-63%) (Curtis & Cairncross, 2003).
When all good quality studies of hand-washing with soap were included, the
reduced risk of diarrhoea was estimated to be 42% (31-51%) and when the use

of soap was specifically mentioned the risk reduction was 44% (Curtis &

Cairncross, 2003).

Despite their striking finding, especially the fact that a consistent pattern
of impact was found across analyses combining particular types of studies, the
authors identified weaknesses in the existing evidence, namely the range in the
results was wide, a mixture of interventional and observational studies were

included, and the studies had been poorly designed, with possible but not

substantiated publication bias, hence calling for more high quality intervention
trials in developing countries (Curtis & Cairncross, 2003).

A meta-analysis of 5 hygiene interventions in Bangladesh, Myanmar,
India, and Indonesia, specifically focusing on hand-washing promotion,
revealed a pooled estimate of a relative risk of 0.56 (0.33-0.93), which can be
translated in 44% reduction (67-7%) in diarrhoea (Fewtrell et al., 2005). As

shown, a considerable range in the results was detected. These studies are all

Asian; therefore the evidence is not entirely relevant to the understanding of the

African context.

Nonetheless the magnitude of the central point was consistent with the
earlier meta-analysis by Curtis and Cairncross (2003), but not surprising
because the studies included also featured in the earlier analysis. This study
differed from that of Curtis and Cairncross (2003) in that it focused on
interventions in developing countries only, and additionally calculated the
impact of other hygiene interventions not particularly focusing on hand-
washing.

Luby and colleagues (2005) contributed a further step in understanding
the impact of hand-washing with soap, exclusively in children under 5, by

conducting an RCT involving 906 households ‘from low income
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neighbourhoods of Pakistan. Children from neighbourhoods that had been
targeted by hand-washing promotion and provision of soap experienced 53%
lower incidence of diarrhoea (95% CI 65-41%) than the control group, which
had received regular supplies of stationary for the children. When comparison
was restricted to infants, a 39% (95% CI 61-16%) reduction in diarrhoea was
determined. Results did not differ if soap was plain or anti-bacterial.

The major limitations from the above study were: firstly, the trial was not
blinded, opening the possibility that respondents, and fieldworkers, from the
intervention arms under-reported diarrhoea; secondly, hand-washing
behaviour was not directly measured. Instead, it was assumed that hand-
washing took place at higher frequencies in the intervention groups from
registering higher soap consumption by families within those groups. However,
soap could have been used for other purposes. Finally, it was possible that
regular visits by fieldworkers to promote hand-washing led to changes in other
favourable behaviours for diarrhoeal disease reduction (Luby et al., 2005).

Despite the fact that more intervention studies are needed in developing
countries to assess the impact of hand-washing on diarrhoeal diseases,
consistency in the evidence, particularly from intervention studies, is on the rise

to suggest a significant protective effect of hand-washing on diarrhoeal disease.

Water supply, handling, storage, and use: Protected water sources provide a

reinforcement to impede faeces in the environment from getting into fluids.
Tubewells and boreholes, which are protected from pollution by concrete slabs,
are considered improved water sources as opposed to open hand-dug wells or
surface water (Cairncross & Feachem, 1993). Therefore it should follow that
consumption of water from improved water sources effectively reduces
diarrhoea. However, Fewtrell’s analysis (2005) did not support the hypothesis
that interventions to improve water supply significantly reduce diarrhoeal
disease.

The benefits of uncontaminated water sources can be lost in places where

there are no house connections. It was shown in Bangladesh that although
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handpump water was of good quality at source (1.6 faecal coliforms/100 ml),
when water from the same source was stored at home suffered contamination,
with measurements reaching more than 1000 faecal coliforms/100 ml (Aziz et
al., 1990). Handling water with contaminated hands, using drawing objects with
no handle, and storing water in unclean and uncovered receptacles could have

contributed to this loss of water quality provided at source. Therefore

interventions to reduce such risks can be argued as more relevant in the context

of household environmental health. Of course this may depend on how

polluted the water at source is. If it is too polluted, then the effort to avoid
contamination whilst handling and storing water becomes irrelevant if water
treatment is not addressed.

A 1-year prospective study in Pakistan investigated both the role of
water quality at source and at point of use, showing no evidence for the
association between incidence of childhood diarrhoea and bacteriological
quality of drinking water at source, and weak evidence for the association
between the quality of the water from domestic containers and diarrhoea
incidence (Jensen et al., 2004), adding some support to the idea that quality of
the water source can become unimportant if water handling and storage
practices at home are unsafe, but also adding evidence to the point of view that
pathogens introduced in the home might not pose significant dangers. This is in
line with the argument that contamination at home is not relevant because it
exposes householders to their own pathogens, which pose minor threats (Curtis
et al.,, 2000). If household pathogens were not important risks, then
contamination via other routes (e.g., hands) would also be irrelevant, which is
a contradictory point to the current discourse regarding the role of hand-
washing after handling faeces to protect other people in the same house (Curtis
et al., 2000). Perhaps the only argument that stands as plausible for the minor
role of water contamination at household level is the fact that microbial

pathogens dilute in water and die off with time, such that infective doses can

difficultly be sustained in drinking water (Cairncross & Feachem, 1993).
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The water quality/quantity argument was set forth by Esrey et al (1991),
when their review revealed that improved drinking-water quality did not offer
as much an impact on diarrhoeal disease as appropriate water use for hygiene.
However, these authors did not include studies specifically measuring water
quality improvements at point of use. Cairncross and Feacham reported studies

that showed a drop in diarrhoeal disease associated with increased availability
of water and increased volume of water used, but increased quality of water
did not significantly relate with diarrhoeal disease outcome (Cairncross &
Feachem, 1993). The reason for some authors to consider water quantities to be
more important or as important as water quality in reducing transmission of
diarrhoeal disease, is that increasing water can translate into more frequent
hygiene practices such as hand-washing (Esrey et al., 1991). Some authors have
even argued that some diarrhoeas (e.g., shigellosis) are primarily water-
washed, that is their transmission is almost entirely reduced with an increase in
water use for hygiene (Cairncross & Feachem, 1993).

In an intervention-control study in Bangladesh, children (between 6
months and 5 years of age) in the intervention area enjoyed 25% fewer
diarrhoea episodes compared to the control area (Aziz et al., 1990). Within the
intervention area, children living closer to handpumps experienced less
diarrhoea, and increased distance of the household from the handpump
predicted lower water consumption. This could have two meanings: either the
new practice of using handpump water was translated into diminished
consumption of lower quality water (i.e., from unprotected sources), in other
words, the issue of water quality was addressed, or households located closer to
handpumps were consuming more quantities of water for domestic hygiene,
therefore tackling the matter of water quantity. Although both mechanisms
could be playing a role in protection from diarrhoea, the authors only
considered the second. Nevertheless the authors recognised that their

measurements of water quantity were not reliable (Aziz et al., 1990) as a

justification for their negative result on a further analysis of the direct link

between increased water use and reduction in diarrhoea.
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Recently, the argument for the importance of the quality of water in
diarrhoeal disease control has received increasing attention, with particular
focus on improved point of use water management, which includes treatment
and preservation of drinking water (Clasen & Cairncross, 2004). In the meta-
analysis by Fewtrell et al. (2005), it was determined that the improvement in the

safety of water at the point of use gave a relative risk of 0.61 (0.46-0.81) or risk
reduction of 39% (54-19%), when good quality studies only were included. The
range in the protective effect is wide, and it should be noted that studies

reporting a wide range of approaches were included such as chlorination, solar

disinfection, safe storage, and filtration, offering weak grounds for

comparisons.

In sum, there is better evidence for the importance of water quality at

point of use than there is for water protection at source, both in terms of
plausibility for the argument and in terms of quality of reviews conducted and
quantity of studies on the subject. However, studies assessing whether the
impact of improved water quality at source or water treatment at point of use
may vary according to different levels of pollution were not found. Moreover,
there are different ways to achieve and preserve water quality at point of use,

including storage, treatment, and handling practices, the relative importance of

the different methods is unclear.

In terms of water quantities, the measurement of the variable itself is still

problematic, which limits the quality of the empirical evidence which remains

conflicting,.

Fly control: Under trial conditions the control of domestic flies through
insecticide application showed significant reduction in diarrhoea. In a trial in
Pakistan, villages that were randomly assigned to insecticide application
experienced virtual elimination of the fly population and a 23% reduction in the
incidence of diarrhoea in children under-5 (Chavasse et al., 1999). Similarly,

insecticide application in The Gambia resulted in a reduction in the fly
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population by 75% and 22 to 26% fewer diarrhoea cases in children between 3
months and 5 years, compared to the control villages (Emerson et al., 1999).
Much effort has been put in place for the development of flytraps
(Curtis, 1991). However, there have been conflicting results with regards to the
impact of this approach. Under trial conditions the effectiveness of baited fly

traps in the control of flies, and hence diarrhoea, has failed to be demonstrated
in one setting (Chavasse et al., 1999). Conversely, the same technique reduced
fly counts by 64%, and clinical visits reduced significantly for shigellosis but not
for diarrhoea in general (Cohen et al., 1991).

It is generally agreed that the effectiveness of both of the above forms of

fly control have yet to be demonstrated outside controlled trials, and there are

not yet good prospects for the sustainability of such interventions (Curtis, 1991;

Curtis et al., 2000).

Use of latrines as simple as pit, unventilated latrines has been pointed as
an effective control measure of Musca sorbens (Emerson et al., 2000; Emerson et
al., 2005), an important transmitter of trachoma (Priiss & Mariotti, 2000). These
flies breed on human faeces but only on those that are exposed in the open

(Emerson et al., 2000). However the role of this fly in transmission of diarrhoea

has only been speculated (Priiss & Mariotti, 2000).
The evidence is not strong as to the role of fly control, as few studies
exist that reported the relationship with diarrhoeal disease reduction. While

insecticide application showed a positive balance of evidence toward diarrhoea

disease control, flytraps and latrines have not. Neither of the already tested

approaches has been replicated beyond trial conditions.

Food hygiene: As seen in Figure 2-1, there are various ways through which
food can be contaminated with diarrhoeal disease pathogens. Important
pathways through which this contamination can be avoided include securing
the previously discussed primary barriers (i.e., hand-washing after stool contact

and safe disposal of stools) and all the secondary barriers, which include fly

control, hand-washing before preparing food, before eating and before feeding
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children, washing of utensils and food eaten raw, as well as heating and re-

heating of food.

A review of epidemiological evidence for the impact of food hygiene on
diarrhoeal disease in developing countries was brought to an inconclusive close
(Curtis et al., 2000).

Many studies focused on microbiological evidence of presence of

pathogens in food have been reviewed (Esrey & Feacham, 1989). Behavioural

studies examining associations between specific food hygiene related
behaviours and diarrhoeal diseases provided imprecise evidence. There has
been a call for further studies to clarify the role of food contamination in
diarrhoea disease transmission (Curtis, 1998). Specitically, the relative impact of

each of those behaviours is not known. Overall the evidence for specific food

hygiene practices in the homes in relation to diarrhoea is inconclusive.

Animals: The role of animals in the transmission of diarrhoea is two fold.
First, similar to flies, they can act as vectors, which facilitate the contamination
of the environment with human faecal material (Curtis et al., 2000; Huttly et al.,
1994). Second, their own faeces contain diarrhoeal disease pathogens. |

Curtis et al (2000) built their argument regarding the possible link
between animal faeces and human infection based on 4 studies, 3 of them
showing an association between presence of animals in the house and increased

childhood diarrhoea, but one showing an apparent protective effect. However,
presence of animals in the house was not a direct measure of human contact
with animal faeces. It could also mean that those animals were acting as vectors
for the spread of human faecal material. Moreover, Curtis” argument continues
stating that if any effect animals should have in the spread of human faeces it
would be a beneficial one because of their faeces eating-habit. This is not a
convincing argument, and is precisely opposing to what is being argued here. It
seems more plausible, and was reported in Peru (Huttly ef al., 1994) that by
eating human faeces, animals (e.g., dogs, pigs) are likely to carry the pathogens

in their snouts to other surfaces in the domestic environment.
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Lanata and colleagues reviewed 3 studies on the role of animal faeces in
the particular context of Lima (Lanata et al., 1998). Such studies showed that
dogs’ faeces were less likely to contain human enteropathogens compared to
chicken’s faeces which contained Campylobacter jejuni, but none of the studies
directly measured associations between contact with animals’ faeces and
diarrhoeal disease outcomes.

The argument for the role of animals as spreaders of diarrhoeal disease

pathogens is plausible, but the evidence for that is indirect and not conclusive,

particularly because studies are scarce and there have not been studies
reporting the relationship between contamination of the domestic environment
with animal faeces and diarrhoeal disease nor there are studies reporting the

relationship between animal contact with human faeces and that disease

outcome.

2.2 Malaria

2.2.1 Scale and burden of the problem

Malaria is a deadly parasitic disease caused by an infection by the
protozoan of the genus Plasmodium. Humans can be infected by 4 species of -
plasmodium, namely P falciparum, P vivax, P ovale and P malariae.

Malaria has been described as the most important insect-borne disease
(Curtis, 1989). Globally the number of clinical malaria cases is 300 to 500
million per year and the disease is responsible for at least 1 million deaths per
year (Greenwood & Mutabingwa, 2002).

The greatest burden of this disease is in developing countries,
particularly in Africa, where malaria remains one of the top causes of morbidity
and mortality. Around 200 million clinical episodes are registered in Africa each
year, the great majority of which in children under 5, mostly in rural areas of

Sub-Saharan Africa (Snow et al., 1999). It was estimated that throughout the
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1990’s 20 to 30% of deaths in African children (from 0 to 4 years) had been
attributable to malaria (Snow et al., 2001; WHO, 2001).

This disease can make children more susceptible to diarrhoea and
respiratory infections, therefore indirectly increasing its contribution to
mortality. On the long run children suffer from nutritional disorders and poor
development due to malaria (WHO/UNICEEF, 2003).

Malaria control in Sub-Saharan Africa has been considered as one of the

world’s greatest public health challenges (Mabaso et al., 2004). Alonso and
Dgedge (1999) have described the current lack of control of malaria in sub-
Saharan Africa as unacceptable. Drug resistance of the parasite, especially to
chloroquine, has been pointed out as responsible for the aggravation of the

problem of malaria being out of control (Trape et al., 2002), one reason for

experts to believe in the important role that vector control approaches can be
played compared to others (e.g., Curtis, 1991). Efforts for the control of malaria,

with emphasis on household environmental health interventions, are discussed

below.

2. 2. 2 Malaria in Mozambique

Malaria is endemic in Mozambique, where it accounts for 40% of out-
patient consultations and 60% of paediatric admissions (MISAU, 2005). An
analysis of the burden of disease across all age groups in Maputo, the capital

city of Mozambique, revealed that malaria was the second leading cause of
death in the total number of deaths registered in 1994 (Dgedge et al., 2001).
However, these indicators are likely to be misrepresentative of the current
burden of malaria in the country because of the issue of selectivity, in other
words, the above figures are only relative to malaria among health care service
users. Further, most studies measuring malaria in Mozambique have occurred
in urban areas (Thomson 1997; Mendis 2000; Dgedge 2001), where no more than

30% of the population lives. It is expected that the situation should be worse in

rural areas, given that in Africa these areas are more at risk compared to major

cities (Donnelly et al., 2005).
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In the case of Southern Mozambique P falciparum is responsible for over
90% of all infections and the remaining are due to P malariae and P ovale (Satte
et al., 2003).

The major strategies established by the Ministry of Health are prompt
access to correct treatment at low cost, promotion of access to ITNs by pregnant

women and children, and delivery of intermittent presumptive treatment (IPT)
to pregnant women (MISAU, 2005). However, there have not been reports of

the latter two interventions in circumstances other than clinical trials in the
country.

Household-level mosquito protection in Mozambique has been
described (Dgedge, 2000; Munguambe, 2001). Although there is little experience
of sleeping under bednets in Mozambique (Dgedge, 2000), let alone ITNs,

people actively address the problem of mosquito bites using traditional
methods. The burning of biomaterials (e.g., eucalyptus leaves, cow dung, and
corn cobs) is widely practiced in rural areas. In the southern provinces of

Mozambique this technology is named sule (Munguambe, 2001).
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2. 2. 3 Malaria transmission and implications for HHEH

behaviour

Malaria is transmitted from person to person through mosquito bites.
The involvement of a vector in transmission means that it is important to
understand the relevant behaviours of the vector.

Many genuses and species of mosquitoes exist, but only Anopheles spp.
transmits malaria. When a female Anopheles takes a blood meal that contains
the Plasmodium parasite in its sexual stages (gametocytes), sexual reproduction
and maturation of the parasites take place in the stomach of the mosquito,

ultimately producing sporozoites, which when migrate to the insect’s salivary
gland, become ready to be released to a new host during a subsequent blood

meal. In the human host, the sporozoites migrate to the liver where they
undergo a series of differentiations and multiplications ultimately resulting in
merozoites, which invade the red blood cells and go through cycles of
multiplication and differentiation eventually producing gametocytes. It is
during this invasion that the human host suffers the malaria symptoms (fevers,
etc.). During an eventual blood meal the gametocytes are sucked up by a female
Anopheline and the cycle of transmission re-starts (Knell, 1991).

The control of malaria aims at interrupting the above cycle. The main
approaches that have been used in order to control malaria in Africa are
elimination of mosquito breeding sites, killing larvae and adult mosquitoes,
using mechanical barriers to prevent contact between mosquitoes and people,
and treatment of clinical cases. The latter is the current approach for malaria
control in most affected countries (Snow et al., 2001), the effectiveness of which
depends on early diagnosis and prompt treatment which is widely advocated
by WHO.

All but one of these strategies comprise environmental health practices,

in other words efforts to modify the environment to reduce the breeding,
feeding, and resting opportunities for the vector. Each of these practices is

discussed in turn.

49




Chapter 2

Elimination of mosquitoes: There is a variety of Anopheline species
differently distributed in the malaria-affected areas, and requirements for
breeding sites and resting places vary from species to species. For example,
Anopheles gambiae and A. funestus, the principal malaria vectors in Mozambique

(Mendis et al., 2000; Michel et al., 2005), breed in fresh water outdoors (Curtis,
1991). Therefore it would be inappropriate to reinforce the environmental
measure of clearing polluted ponds for malaria control. At the same time,
clearance of vegetation, a widely recommended practice aiming to reduce the

vectors’ resting places, is now considered Inappropriate because vegetation has

been established as not being the usual resting place for Anophelines (Curtis,

1989).
The use of indoor residual spraying (IRS) with DDT was widely

advocated in the 1950s, with good results through the 1960s in the developed
world (Mabaso et al., 2004). In colonial times, and again in the 1980s, similar
efforts took place in many African countries, including Mozambique
(Schwalbach & de la Maza, 1985). These interventions were proven extremely
successful at decreasing malaria morbidity by up to 50%. For example, in
Mozambique it was registered that following a residual spraying program,
parasite rates in infants declined from 63% in 1953 to 24% in 1955 (Mabaso et al.,
2004, citing Soeiro 1956).

Despite the potential of bringing large impacts in terms of morbidity
reduction, DDT failed at interrupting malaria transmission in many African
countries. A review of the evidence for the impact of this approach in Southern
Africa revealed a decreasing trend in the impact of IRS due to environmental,
climatic, biological, and social limitations, such as civil wars and inefficient
governance, which impeded sustainability of such programs (Mabaso et al.,
2004). Following such failures, a renewed interest in long-term malaria control

emerged in the 1980’s, creating a need to revisit existing effective tools.
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Bednet use: In general, Anopheles mosquitoes tend to bite people between
10pm and 5am (Pates & Curtis, 2005), when people are most probably in their
houses sleeping. Therefore houses are potential target sites for mosquito control
practices and bednet use can significantly reduce the feeding opportunities for
the vector on people. It was found in the Gambia that bednets, where they had

been used correctly, reduced the number of blood-fed mosquitoes inside rooms

(Port & Boreham, 1982). However it is not always the case that mosquito-biting

hours completely coincide with the sleeping patters of people, nor with people
being at home. For example, there are those going to bed late and those setting
out at dawn. This offers limitations to the effectiveness of bednets.

Untreated nets (UTNs) accounted for weak protection from malaria in

the Gambia and Papua New Guinea (Bradley et al., 1986; Campbell et al., 1987;

Genton et al., 1994). In contrast, an intervention trial of two arms in the Gambia,
one of 7 randomly selected villages to which bednets were allocated (and its use
was monitored) and the other of 9 villages with no bednets, pointed to no effect

of UTNs on malaria morbidity (Snow et al., 1988). Regarding the contrasting
results, the latter authors argued that the previous studies where protective

effect was found compared within the same village UTN users with non-users.
In this case, diversion of mosquito feeding towards non-bednet users could
have explained an increased malaria risk amongst those unprotected rather
than a decrease in the risk amongst UTN users (Snow et al., 1988). In Snow’s
study whole villages were either protected or unprotected therefore this
phenomenon was not observed (Snow et al., 1988).

UTNs were later shown to offer some protection against malaria.
Although in general less malaria was observed in children sleeping under
UTNs in good condition compared to those with no nets, when stratified by SES
(3 strata), a 62% reduction in P. falciparum parasitaemia was observed in
children using a good UTN compared to those not using any net (Clarke et al.,
2001), and the protective effect was only observed within the poorest socio-
economic group. These authors pointed to 5 studies which had suggested a

protective effect of UTNs, but such studies were cross-sectional, where users
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had been self-selected and various confounding effects could have been
operating (Clarke et al., 2001).

Although the suggestions were promising in favour of UTNs, further
UTN trials, perhaps to clarify some of the earlier identified issues of
confounding, were foreseen unlikely since the evidence for impact of more
effective tools against mosquito bites was already gaining currency,
encouraging malariologists to abandon their interest in UTNs (Clarke et al.,
2001). A number of factors limit the usefulness of UTNs, namely torn nets,
badly installed nets, and the ability of mosquitoes to bite through the net
(Curtis et al., 1989). Snow et al (1988) documented that when observing
individuals sleeping under UTNs through the night, over 30% of them got up at
least once, which besides exposing themselves to mosquito bites outside the net,

facilitated mosquito entry to the net.

The use of insecticide-treated nets (ITNs), which can overcome problems
such as those created by holes or limbs touching the net, has been shown to be
one of the best approaches for reducing malaria mortality and morbidity. A
review of 5 trials in African settings with stable malaria where mortality in
children under five was measured revealed a summary relative risk of 0.82
when ITNs were compared with UTNs together with no nets, an 18% risk
reduction (Lengeler, 2004). Comparing UTNs with ITNs, the relative risk of
child mortality was 0.77 (22% risk reduction). ITNs also reduced the incidence
of mild malarial episodes by 48% (compared with no nets) and 34% (compared
with UTNs). The evidence for the effect of ITNs is strong, with high
homogeneity between sites, both in terms of mortality and morbidity.

Despite having been demonstrated as one of the best tools for preventing
malaria, findings from an analysis of DHS data from 30 malarious countries
indicate a low coverage, which is consistent across Africa. Proportions of
children sleeping under an ITN range from less than 1% (registered in

Swaziland) to just over 20% (registered in Sdo Tomé & Principe) (Monash et al.,

2004).
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Many people at risk are from the poorest segments of developing

countries” populations, who have no access to and cannot afford these effective
products. On the other hand, governments of these countries do not have the
means to provide free or heavily subsidised ITNs (Dgedge, 2000).

Even if ITNs are made available, insecticides may not be available for

subsequent treatments of the nets. The result is for example that UTNs remain

more common amongst bednet users in Africa.

One important drawback from ITN use, as the case of UTNs, is that they
still allow exposure to mosquito bites whilst the individual is not in bed during
mosquito biting hours. Therefore people might feel the need for further

protection at these times, which is discussed below.

Other mosquito deterrence products: The use of at least one alternative
commercially available form of prevention from mosquito bites has been
reported in many parts of Sub-Saharan Africa, either as a complementary
method to bednets or as a first available or affordable option. Aerosol sprays

and mosquito coils are widely used for this end (Evans, 1994; Lines et al., 1989;

Ziba et al., 1994).

Aerosol sprays, which mostly contain pyrethrins as the active ingredient,
offer rapid knockdown of mosquitoes. However, these mosquitoes can
sometimes recover. Further, because they have no residual effect, there is a risk
of more mosquitoes getting into the sprayed quarters later (Curtis et al., 1989).
Therefore aerosol sprays can only be useful to momentarily clear quarters from
mosquitoes if they are screened. Trials specifically addressing the question of
whether the use of aerosol sprays is protective towards malaria have not been
found.

Mosquito coils, which are spiral devices made from a range of materials
from pyrethrum flowers to DDT, can smoulder at a steady rate for up to 8 hours
(Lawrance & Croft, 2004). The smoke produced helps to spread the insecticide

throughout the room and this is believed to both knock mosquitoes down and

reduce the landing rate on humans. As seen with aerosol sprays, with coils
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there is the risk of mosquitoes recovering later (Lawrance & Croft, 2004).
However compared to other pyrethroid products, the room needs not to be
screened for mosquito coils to take effect (Curtis et al., 1989).

Burning of mosquito coils is recommended to tourists visiting endemic
areas for protection against malaria. However, a systematic review has found
no trials of mosquito coils that measured disease outcomes (Lawrance & Croft,
2004). This review of 15 trials, from laboratory and field settings, reporting on
the effect of mosquito coils, revealed the following outcomes: mosquito bite
reduction, repellence, deterrence, knockdown effect, and mosquito mortality.
The conclusion was that coils were consistently shown to be effective in

reducing the number of bites received by the host in the immediate vicinity of

the burning coil, and that the other outcomes showed mixed results (Lawrance
& Croft, 2004). The available data however did not allow for quantification of
the magnitude of this effect. It could not be inferred that the reduction in bites
would automatically translate into a clinical impact, since one infective bite is
enough to transmit malaria. Finally, there was no indication as to the countries
or settings in which the field tests took place.

Although there is no solid direct evidence for the effectiveness of
mosquito coils towards malaria control, they continue to contribute to an
industry worth of billions of dollars (J.D. Lines, personal communication). This
suggests that there is considerable demand for mosquito coils and such a large

market reflects the magnitude of consumption, which means that the
consumers may be seeing some benefits from using these products.

Besides mosquito coils and aerosol sprays, rural African households use
traditional methods such as burning of herbs and other organic materials
(Evans, 1994; Macheso et al., 1994; Ziba et al., 1994). A great limitation in testing
the effect of traditional mosquito repellents, such as plants, is that scientific
experiments tend to test the effectiveness of single active chemicals of certain
plants in the lab. It has been argued that they should instead aim at replicating

the traditional practices that involve the use of such plants as they happen in

situ and testing their etfects (Lines et al., 1989). The few epidemiological studies
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of traditional repellents that have taken place have not been able to offer

empirical proof that these methods are effective against malaria. A cross-
sectional study in the Gambia showed no differences between churai?! users and
non-users in terms of malaria in children (Snow et al., 1987).

In summary there is no epidemiological evidence of the protective effect

of aerosol sprays, coils or traditional burning of herbs in terms of malaria

outcomes.

Housing: Variations in malaria incidence within communities have been
reported in malaria endemic countries, suggesting the relevance of factors
operating at the local level. Most factors described to be associated with local

protection, which may account for the variations in incidence over short
distances, operate at household level (Schotfield et al., 1989). Besides variations

in breeding sites or in the use of insect repellents and mechanical barriers

against mosquito contact, house position and/or design can also be important.
In Tanzania, lower levels of anaemia linked to malaria were proved

associated with living in bricked houses compared to mud walled houses

(Kahigwa et al., 2002). Neither did this analysis control for wealth nor for house

location, which could be taking part in the explanation for the observed

association.

Additionally, it was found in Sri Lanka that, independent of house

location, malaria incidence was nearly 2 times greater in inhabitants of the
poorest type of house construction (incomplete, mud, or palm walls, and
thatched roofs) compared to houses with complete brick and plaster walls and
tiled roofs (Gamage-Mendis et al., 1991). This study was the first that separated
location from construction quality, as people that can afford improved housing
tend to live in the middle of villages, whereas the less advantaged families
concentrate on the outskirts where mosquitoes tend to congregate (J.D. Lines,

personal communication). These associations were not controlled for other

wealth variables. Nonetheless, in Sri Lanka mosquito densities found in houses

' Aromatic organic materials burnt for the purpose of repelling mosquitoes in West Africa
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of better construction were significantly lower than those in poorly constructed
houses, suggesting higher malaria risk in the latter quality of construction
(Gamage-Mendis et al., 1991). Similarly, in a filariasis project in Tanga it was
shown that building ceilings to reduce eaves spaces reduced the entrance of
Anophelines (Kolstrup et al., 1981).

Besides backing up the suggestion of a positive association between
indoor mosquito vector densities and presence of eaves gaps, an aspect of house
design was shown relevant in 5do Tomé (Charlwood et al., 2003). Repeated
measurements of mosquito density revealed an 18-fold increase in mean
densities of An. gambiae per night in a house built on the ground compared to a
house, 5m away, raised on stilts, implying that even households within close
range of each other could have different exposure levels to malaria vectors.

Despite the conforming findings pointing to the importance of housing
design as an environmental measure against malaria, the major limitation to
establishing the evidence has been the difficulty in establishing a direct causal
pathway. Sorting out confounders has been difficult, and the results cannot
assure that (i) malaria risk is higher in people living in poor housing because of
higher mosquito contact and not because of other factors such as nutrition, and
(ii) even if more mosquitoes are found in these houses, there is no evidence to
prove that presence of more mosquitoes is associated with more malaria.

Nonetheless, this mounting evidence proposes the significance of
documenting the range of house construction designs existent in malaria-prone
communities in order to better identify and target households that are more
vulnerable to mosquito entry. If house design is clearly associated with
likelihood of mosquito entry, it can be an important factor affecting mosquito
deterrence practices. There is the potential to encourage personal or household
protection when larger-scale approaches for controlling the mosquito
population from the area are deficient or nonexistent.

Greenwood (1999) criticised the fact that little attention has been paid to
local measures of malaria control, particularly in terms of provision of personal

protection against mosquitoes and the effectiveness of such actions. The
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following contemplation reflects the most likely scenario in rural Mozambique

and many malaria-prone parts of Africa, which offers reason for continuing to
investigate many aspects of mosquito deterrence, namely those proven effective

and the locally available alternatives:

“A method which is freely available and of small benefit may

be more useful than one which is more effective but

unavailable” (Lines et al., 1989).

2.3 Conclusion

The literature review allowed for the practices related to diarrhoeal
disease and malaria transmission to be considered and relevant ones to be
picked out for further investigation of interest to the study of HHEH. The
behaviour outcomes of interest to this study were chosen provided that they:

» Belong to, or are alternatives to, the group of strongly suggested

effective interventions for the control of either diarrhoeal disease or

malaria.

- Occur as a result of household-level efforts

=  Have potential for behaviour change

Hand-washing with soap and safe disposal of human stools have been
strongly suggested to be relevant to the control of infectious diarrhoeal disease.
Evidence of the role of water quality at point of use is on the rise but not as
established. Further, it was predicted that practices to ensure water quality at
point of use are unlikely to be observed in this setting.

The literature shows that ITN use is an effective household level
intervention against malaria, but predicts that it is not the most common
practice among the proposed study setting. However, the literature accounts for
other practices such as the use of untreated nets, coils and traditional smoky

repellents, which although not proven as effective at combating malaria, can be

playing a part in reducing the burden of mosquito-human contact. These
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practices deserve to be explored in terms of what accounts for the patterns

found in their use and the motivations for their use. Factors underlying use of
alternative mosquito deterrence products can shed light in the understanding of

willingness to use empirically proven more effective methods.
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Chapter 3 A review of factors likely to influence
household environmental health
practices

Chapter summary

This chapter presents the second part of the literature review conducted

for this study. The section following the introduction looks at previous research
that has addressed predictors of risk and protective health behaviours in
general and those that the study investigates, justifying the importance of such

factors for this study. The 34 section summarises the key points of the review

and highlights some gaps in knowledge to be addressed in the field of HHEH
and leads to the final section, the conceptual framework, which highlights

important possible links between the identified factors and the HHEH practices
of interest to this study.

3.1 Introduction

As highlighted section 1. 1, HHEH encompasses actions and conditions
that can provide hazard free environments within the homes, with preventive
potential over killer infectious diseases, which include malaria and diarrhoeal

disease.

Interventions to promote safe EH practices have been documented
widely. A range of approaches has been applied, from the classic health

education process, where emphasis is given to disease aetiology, through to

social marketing, which focuses on creating a demand for the behaviour in
question, often exploiting non-health drives for behaviour change. Messages to

promote behaviour change may or may not be complemented with the
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provision of EH resources such as soap, latrines, improved water sources, water
storage containers, and bednets.

In most settings however, regardless of whether any intervention has
taken place, the observation of protective practices from the public health
perspective, is not homogeneous across populations at risk. It is not fully

known why certain people perform such practices and others do not. There are

even intra-individual variations of behaviours that cannot be explained.

Understanding reasons underlying such differences in patterns of human
behaviour is important for intervention design. The need for An increment in
the knowledge of health behaviour determinants is consistently pointed out by
public health scholars, in particular those with an interest in behaviour change

(e.g., Boot & Cairncross, 1993; Dearden et al., 2002; Halvorson, 2004). A range of

factors could be linked to the practice of health related behaviours. Evidence to
suggest the importance of these factors is critically reviewed in the sub-sections
that follow.

The review critically analyses the likely role of 4 factors, namely personal
motivations, women’s autonomy, household wealth, and women’s education,
which have been suggested to predict other more extensively documented
behaviours influencing child health, such as treatment-seeking, nutrition
provision, and reproductive behaviours. Additionally, the review looks at the
role of access to EH products in facilitating HHEH.

The sources of literature for this exercise were published papers that
analysed the role of either one of the above variables on HHEH behaviour
outcomes, or other outcomes relevant to child survival (e.g., children’s health

status, preventive and treatment-seeking behaviours around children).

60



Chapter 3

3.2 Factors likely to be associated with HHEH practices

3. 2.1 Personal motivations

Personal motivations have been referred to as the purposes that the
behaviour serves for the people concerned (Boot & Cairncross, 1993). Therefore
investigations of personal motivations can mostly be achieved through
qualitative methodologies rooted in the interpretative theoretical tradition,
which by understanding the problem from the point of view of those affected
by it, more capably surface relationships between the behaviours in question
and the purposes they serve (Green & Thorogood, 2004). However, it is not
expected that people are always able to give conscious thought to their reasons
for engaging in certain behaviours. On the other hand, such studies can capture
reasons other than motivations, which do not fit with the idea of motivation
being a purpose. In fact the respondent may not be aware of any purpose for
that particular behaviour, therefore failing to reveal their “motivation”. Other
authors refer to “motivations” as “drives” (e.g., Curtis, 2001; Jenkins & Curtis,
2005; Scott et al.,, 2002), which generally also include aspects other than

“purposes”. It is in this broader sense that motivations are looked upon in this

context.

In the arena of investigation on factors influencing the uptake of hygiene,
sanitation and mosquito deterrence behaviours, a large number of studies focus
on personal motivations. In Benin, prestige, modernity, convenience, and
privacy were identified as motivators of latrine adoption (e.g., Jenkins & Curtis,
2005). Similarly hand-washing was motivated by achievement of prestige and
acceptance within society in Kerala (Scott et al., 2003). Cosmetics and aesthetics
were reasons underlying hand-washing in Botswana (Kaltenthaler & Drasar,
1996b), and Peru (Fukumoto et al.,, 1989), as well as removal of discomfort
(Fukumoto et al., 1989; Scott et al., 2003) and physical dirt (Curtis et al., 2003;
Kaltenthaler & Drasar, 1996b; Rauyajin et al., 1994). Mother’s nurturing instincts

were suggestgd to drive hand-washing before handling babies in Kerala (Scott
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et al., 2003). Curtis et al used the same idea to explain why women were more
likely to react aversively to stimuli evoking disgust, compared to men (Curtis et
al., 2004). Therefore the need to safeguard children emerges as a possible
motivation for HHEH protective behaviours.

Regarding mosquito deterrence, as described by Curtis (1989), Anopheles
mosquitoes, just like any other biting insect, bring nuisance. Therefore nuisance
reduction can be a motivation for people to take precautions against mosquitoes
in the house. In fact this has been the most widely reported motivation for
mosquito deterrence practices (Aikins et al., 1994; Gyapong et al., 1996). Besides
nuisance reduction, privacy, warmth, protection from falling debris and other
insects were found to be motivations to use bednets (Aikins et al., 1994; Okrah et
al., 2002). Privacy was an important motivator in bedrooms with multiple
occupiers within polygamous households (Aikins ef al., 1994). With particular
attention to ITNs, protection from malaria is also considered to be amongst the
top motivators for acquisition and use (The Netmark Project, 2001; Zimicki,
1997). However, it is generally reported that this motivation is given less
conscious thought compared to the other motivations (Zimicki, 1997).

Perceived economic constraints are also recurrent in the literature on
factors influencing acquisition or use of mosquito deterrence products. In a
study of 5 West African countries, cost was the major impediment for bednet
use (Aikins et al., 1994). The same factor was qualitatively demonstrated to be
the most important impeding bednet possession in rural Burkina Faso (Okrah et
al., 2002). Money can be a facilitator of the practice, rather than a motivator per
se, as discussed in section 3. 2. 3 . It can be argued that within the context of
personal motivators or drivers for behaviour change the extent of money

availability can strengthen or weaken the power of existing personal

motivators.
Alongside personal motivators, cultural norms and social expectations

are recurrent in the HHEH literature, especially in terms of explaining hygiene.
Whilst cultural studies on diarrhoeal disease and malaria have tended in

the past to focus on those cultural norms, which, from the public health
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viewpoint, can lead to negative behaviours, there are many social pressures and

expectations, which have also the potential to change behaviour towards
protective practices. For example, it was found that head of households’ desire
for latrines in rural Benin was in line with their aspiration to achieve ideal,
socially constructed, states of self respect, social class, and completeness

(Jenkins & Curtis, 2005). In this way latrine owners could identify with the
urban elite and the royals (Jenkins & Curtis, 2005).

Further, by changing norms and beliefs in whole communities, Waterkyn
(2005) considers that community members can increase and sustain their
demand for sanitation and hygiene in conformity with a newly incorporated
“hygiene culture” within their own set of norms, often responding to peer
pressure. Particularly sanitation practices have been noticed to serve as
outward expressions of conformity with community values. For example, in
Zimbabwe, when new sanitary values were introduced to communities, even
those unable to afford latrines started hanging their hoes in the yard within
visibility of passers by, in order to display their abandonment of the old open

defecation habits which were no longer part of the community norms

(Waterkyn & Cairncross, 2005).

Besides just looking at the presence and nature of relevant social norms
affecting the behaviours in question, it is of interest to identify those individuals
likely to comply with such norms and pressures and to understand the extent to

which they are motivated to comply. Aspects of this question have been
addressed in association with washing children’s hands (Dearden et al., 2002).
Non-hand-washers were less likely to have received any kind pressure or
advice on childcare, while doers were receiving advice from the child’s
grandparents, who lived in close proximity to them. Besides receiving advice,
hand-washers reported having family support on childcare matters, although
the type of support given was not specified. Therefore it is possible that these

caretakers would have not conformed to such caretaking norms had they not

been under the scrutiny of a network of influential people to reinforce those

norms upon them.
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The above scenario introduces the meaning of family and social
networks and norms in shaping HHEH practices. As has been argued that
economic situation can shape motivations, such social norms can also enhance
or diminish the power of existing personal motivators. Therefore interventions
into social networks should be able to mobilise normative pressures against

high-risk behaviour and reduce risk behaviours (Friedman & Aral, 2001), in line

with the approach to behaviour change held by Waterkyn (Waterkyn &
Cairncross, 20095).

Other factors, discussed in subsequent sub-sections to this, namely,
education, and economic status can also play a role in patterning the departure
from or inclination to conforming to social norms that constrict or facilitate the
pursuit of protective HHEH practices.

While extremely relevant to the understanding of current behaviours,
explanations regarding other drivers for behaviour can be masked by accounts
of personal reasons or motivations. This often happens in malaria-related
knowledge attitudes and practice surveys, which invariably hit upon economic
reasons as the main drivers or hinderers of adoptions of preventive behaviours.
Therefore there is still a need to combine methods from the interpretative
tradition with methods that are not limited to relying only on respondents’
accounts of their own behaviours. Detailed studies based on observation and
enquiry of relevant social background information to explain EH practices are

equally important, but less common.

3. 2. 2 Autonomy and other role-based characteristics of women

Although a clear-cut classification for these characteristics has not been
found in the literature, there are defining features that comprise interactions
between psychological traits of individuals and aspects of the social
environment in which they live, which in turn seem to explain certain
inequalities in health. Such features, which certain authors call psychosocial

factors, include level of hopelessness (Lynch et al.,, 1997; Macleod & Smith,
2003), independence, self efficacy (Bandura, 1989), hostility, and job control
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(Macleod & Smith, 2003), as well as one’s sense of control and overall

satisfaction with life (Macinko et al., 2004). The presence or absence of these
factors was said to cluster with levels of social disadvantage (Macleod & Smith,
2003).

Emancipation is a much talked-about attribute, the absence of which is
also a reflection of social disadvantage. Women have by default been a socially
disadvantaged group in many societies. For example, in Mozambique a
woman'’s identity is built by mechanisms of socialisation that exclude her from
functions of control (UNDP, 2002). Within societies, communities, or
households, women are considered emancipated when they enjoy the same

rights and opportunities as men and are free from gender-related legal or social
restrictions. Therefore emancipation of women goes hand in hand with gender
equalities. When investigators have engaged in making the concept of
emancipation or gender equality operational, autonomy emerged as a crucial
dimension of such a concept, which in turn was suggested to be measurable
through decision-making power and mobility (Hakim et al., 2003).

Autonomy can be acquired by different processes, which are not

necessarily mutually exclusive, such as education, capacity to independently

gain income from outside the home, and maturity.

a) Women'’s autonomy and health-related outcomes

Women’s autonomy has been explored in association with a number of
health-related outcomes, especially birth control use and fertility (Hakim et al.,
2003). In fact, these demographic and health variables are commonly used
proxy measures of women'’s level of decision-making power within the home,
since an increment in such power is thought to be accompanied by a decreased
parity (UNDP, 2002). Associations were found in Pakistan between
contraception use and both decision-making power and mobility, in the
expected direction, even after adjusting for confounders (Hakim et al., 2003).

Nonetheless the authors recognised that, although significant, the magnitude of

such effects was not remarkably large.
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In addition to reproductive health, decision-making power has also been
studied in relation to child health outcomes. The focus on women is important
in the field of child health because the direct responsibility for children’s
welfare generally falls on their mothers (Baden, 1997; 11ASA, 2001; INSTRAW,
1991). Women’s access to independent sources of income, and bargaining
position within the household are characteristics suggested to influence

responses to children’s illnesses, often interacting with wealth, physical access

to health services, and perception of illness causation and severity (Molyneux et
al., 2002).

In a case-control study, Pfeifer (2001) investigated the relationship
between children’s nutrition status in Mozambique and women’s financial

autonomy. This measure of autonomy was chosen on the grounds that

independent income outside the home raises the visibility of women’s
contribution hence increasing recognition of her importance by other
householders (Pfeiffer et al., 2001). This can increase her power to negotiate in
the home, for example towards better nutrition for the children. The data did
not support the hypothesis that mothers of better-nourished children would
demonstrate greater decision-making influence on household expenditures

than mothers of undernourished children. Mother’s proportion of household

income was the only proxy for autonomy, making the measurement not a
robust indicator of autonomy, as other potential dimensions of this attribute

were not captured. In contrast, an analysis of Indian demographic data (Sallee,
2001) revealed a significant association between increased children’s height-for-
age and increased mothers’ power, which was measured by different
dimensions besides financial autonomy.

Family structures were strongly suggested to shape women’s level of
autonomy in Pakistan, where women living in nuclear families (i.e., with their
husbands and children only) were more likely to be involved in the decision-
making process regarding child treatment and food purchases, compared to

those living in non-nuclear families (Hakim et al, 2003). These authors

expressed the need for more attention to be paid in future studies to husband-
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wife relationships, intra-household distribution of resources, and inter-
household linkages including women’s links with natal kin (Hakim et al., 2003).
This offers reasons to believe that addressing such knowledge gap can be useful
to any study looking at the role of women’s autonomy.

It has been suggested that in Sub-Saharan Africa, the older the woman,
the greater her power, relative to her husband (Ware, 1984). Intra-household
support and autonomy was investigated in Mali by comparing the roles of 4
categories of female position within households, namely lone daughter-in-law,
one of several daughters-in-law, head wife with daughter(s)-in-law, and sole
woman of reproductive age in her household. Lone daughters-in-law as well as

women living in their natal families were the least likely to take initiative to
seek treatment for their children when ill (Castle, 1993). In agreement, in Kenya,
young married mothers were found to have little to say with regards to health
care decisions compared to their more mature counterparts (Molyneux et al.,
2002). In line with Castle’s and Ware's theses (Castle, 1993, Ware, 1984), this
submissive role could be reflecting the not yet accomplished marital and
reproductive maturity. These results indicated that women’s level of authority
within the household evolve along with their maturity, and the course of
marital and reproductive careers (Castle, 1993).

In Pakistan, a qualitative study revealed that social isolation of a mother
would become obvious if her child experienced a diarrhoea episode when the
father was physically absent. This was because mothers did not have their own
money to meet treatment costs and were not encouraged to request money from
in-laws, brothers or own fathers (Halvorson, 2004). This indicates that financial
restrictions and within household power relations interact to shape women'’s

ability to take independent action on health matters.
In the case of birth control, it was shown in Pakistan that decision-

making power, which reflected how central a woman'’s role is within the

household, showed a strong correlation with contraception use (Hakim et al.,
2003). From the same study it emerged that women’s high mobility reflected

their relatives” trust in them, implying that highly mobile women could have -
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more important roles within their households, and ability to take independent
action without consultation, compared to less mobile women. Mobility also
resulted in exposure to information hence increased awareness of different
options available to their own health, in particular increased opportunities for
tryiﬁg new forms of contraception.

The above studies investigating the role of autonomy on health-related
outcomes seem to have assumed that men (or other influential householders)

were less interested in health outcomes than the women under investigation,

putting these women under pressure to either bargain for their interests to be
met, or to consent against their will. However, none directly measured the
actions that others in the household prioritised as compared to the women
being studied, therefore opening the possibility that in those households where
women'’s level of autonomy was higher, men or in-laws were also more likely to

value effective treatment and protective practices, therefore confounding the

effect of female autonomy.

b) Can women’s autonomy influence HHEH?

It was earlier seen that women placed at better positions to exert
influence over general household affairs, those with increased mobility, as well
as those in privileged hierarchical positions within their households were more
likely to take independent action regarding their children’s and their own
health (Castle, 1993; Hakim et al., 2003; Halvorson, 2004; Molyneux et al., 2002)

The conceptualisation discussed above could be applied to the context of
women managing their household’s environment in rural Africa, since in such
settings, where gender inequalities are still striking, a great part of domestic
chores lie within the responsibility of women (Halvorson, 2004; Katcha & Watts,
2002; White et al, 1972). Those chores include water collection and
management, cleanliness of the premises, removal of waste from the living
space, acquisition and employment of mosquito avoidance products, to name

but a few.
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Although HHEH practices might coincide with women’s domestic work,
it may not necessarily follow that the management of the household health
environment is always within women’s complete control. For example, they
might not be able to have the means to acquire soap at their own will, or to
arrange for better access to water for the entire household. In such cases

women'’s level of autonomy can be crucial. How female autonomy influences

the management of the household health environment is not fully established

through empirical evidence.

Halvorson (2004) qualitatively identified lack of mobility, autonomy and
control over financial resources as major constraints to investing in diarrhoea
prevention in Pakistan, with emphasis on purchase of soap, acquisition of
proper water containers and latrine improvements. This was one of the few
studies reporting specific conflicts of interests between women with small
children and their mothers-in-law or husbands on EH-related matters. For
example, women were more motivated to use latrines rather than to perform
open defecation because the faeces from latrines were composted to fertilise the
fields, which was an activity resting in the responsibility of women. Even in
households without latrines, women tended to defecate in open pits in order to
accumulate the faeces that would serve as fertiliser, while men defecated
indiscriminately and saw no need to keep the faeces confined, therefore had no

motivation to make arrangements for sanitation improvements in their homes
(Halvorson, 2004).

Regarding malaria, there has been more focus on gender roles in the
management than the prevention of the disease (Sykes et al.,, 2003). The
relevance of household and family organisation and decision-making within
the household in determining mosquito avoidance practices in Ghana has been
faintly referred to (Agyepong & Manderson, 1999), but with little discussion of
the processes involved in the allocation of cash resources for bednet purchasing.
In that setting, as soon as a young girl started earning an income, she was

expected to buy her own bednet; the same was not expected of men. Women

were also responsible for investing in replacements and fixing of torn nets. They
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would meet the costs of bednet replacements and maintenance in competition
with meeting the costs for treatment seeking costs, through borrowing and
savings.

In Benin it was demonstrated that women were more likely than men to
buy impregnated bednets. Here women’s income, instead of men’s, was
amongst the principal variables distinguishing user from non-user households
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